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Abstract: In order to explore the cooling heat transfer law of gas-solid countercurrent of high-temperature sinter vertical
cooling furnace based on the Eulerian model and local non-thermodynamic equilibrium theory a single parameter is
changed to study the heat transfer process of sinter cooling furnace and an energy efficiency model is constructed to
evaluate the heat transfer effect in the vertical cooling furnace under different parameter changes. The results show that the
sinter temperature in the cooling furnace is distributed in an “M” type along the radial direction the cooling air pressure is
distributed in a “Camelbak ” type along the radial direction and the cooling wind speed is distributed in a “Double
Camelbak ” type with high in the middle and low on both sides along the radial direction. In the process of heat exchange in
the furnace when the gas—solid ratio is increased the height of the cooling section is increased and the diameter of the
cooling section is expanded the cooling effect is enhanced and the energy efficiency is reduced. When the diameter of the
cooling section is expanded the cooling effect is reduced and the energy efficiency is increased. When the gas-solid ratio

the inlet air temperature and the height of the cooling section are increased the resistance loss of the bed of material is

increased while when the diameter of the cooling section is expanded the resistance loss of the bed of material is
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decreased. The results can provide a theoretical basis for determining the optimal parameters of the cooling furnace in the
future.
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Fig.1 Schematic diagram of geometric structure Lo
of vertical sinter cooling furnace 1
1.3 Table 1 Numerical simulation parameter of vertical sinter
cooling furnace on heat exchange effect
. / 3 /
(m’et™) /C /m /m
1-1 800 40 7.0 11.25
) 1-2 900 40 7.0 11.25
, 1-3 1 000 40 7.0 11.25
1-4 1 100 40 7.0 11.25
o Fluent Meshing
1-5 1 200 40 7.0 11.25
° 2-1 1 000 20 7.0 11.25
2-2 1 000 30 7.0 11.25
° 2-3 1 000 40 7.0 11.25
2-4 1 000 50 7.0 11.25
o 2 o 2-5 1 000 60 7.0 11.25
1.4 3-1 1 000 40 6.0 11.25
3-2 1 000 40 6.5 11.25
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/ N

(m’et™") /1C /m /m
3-3 1 000 40 7.0 11.25 z=1
3-4 1 000 40 7.5 11.25 1 m 16
3-5 1 000 40 8.0 11.25 .
4-1 1000 40 7.0 10.25 21
4-2 1 000 40 7.0 10. 75 1-1~1-5
4-3 1 000 40 7.0 11.25 3.4
4-4 1 000 40 7.0 11.75
4-5 1 000 40 7.0 12.25 )

(a) ; (b) (e
1—  1-1; 2—  1-2; 3— 1-3; 4— 1-4, 5— 1-5,
3 .

Fig.3 Sinteing temperature cooling velocity and cooling pressure distribution along the radial direction under different

gas-solid ratios in cooling furnace

(a) ; (b) » (e
1— 1-1;, 2— 1-2; 3— 1-3;, 4— 1 -4, 5— 1-5,
4 N
Fig. 4 Sinteing temperature cooling velocity and cooling pressure distribution along height direction under different

gas-solid ratio in cooling furnace
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(a) ;o (b) ; (e
1— 2-1; 2— 2-2; 3— 2-3; 4— 2-4; 5— 2-5,
5 .
Fig. 5 Sinteing temperature cooling velocity and cooling pressure distribution along the radial direction under

different inlet air temperature in cooling furnace
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6 .

Fig. 6 Sinteing temperature cooling velocity and cooling pressure distribution along height direction under different

inlet air temperature in cooling furnace
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Fig. 7 Sinteing temperature cooling velocity and cooling pressure distribution along the radial direction under

different height of cooling section in cooling furnace

(a) ; (b) (o)
1— 3-1; 2— 3-2; 3— 3-3;, 4— 3-4; 5— 3-5.
8 N
Fig. 8 Sinteing temperature cooling velocity and cooling pressure distribution along height direction under different
cooling section heights in cooling furnace
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1— 4-1; 2— 4-2; 3— 4-3; 4— 4 -4, 5— 4 -5,
9 .
Fig. 9 Sinteing temperature cooling velocity and cooling pressure distribution along the radial direction under different

diameter of cooling section in cooling furnace
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10 3
Fig. 10 Sinteing temperature cooling velocity and cooling pressure distribution along height direction under different

cooling section diameters in cooling furnace
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Table 2 Parameters of sinter and cooling air outlet under different schemes
/°C /°C /Pa /°C /°C /Pa
1-1 239. 140 645. 11 2 341.82 3-1 106. 85 625. 82 2 481.20
1-2 162. 820 644. 36 2 641.94 3-2 105. 85 629. 61 2 687.00
1-3 105. 510 634.74 2 888.29 3-3 105. 51 634.74 2 888.29
1-4 64. 495 604. 13 3 104.93 3-4 103. 82 640. 84 3094.15
1-5 49.432 540. 59 3222.93 3-5 102. 89 645.55 3 296. 31
2-1 71.740 628. 10 2 870. 50 4-1 108. 31 620. 06 3 520. 67
2-2 88.260 632.25 2 881.58 4-2 106. 35 628. 25 3 185.71
2-3 105. 510 634.74 2 888.29 4-3 105. 51 634.74 2 888.29
2-4 121.210 637.36 2 897.56 4-4 105. 07 642.70 2 633. 81
2-5 137.570 640. 19 2 905. 17 4-5 104.75 646. 70 2 404. 41
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Fig. 11 Changing trend of cooling furnace efficiency of vertical sinter under different schemes
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